Objective: The beneficial role of breast-feeding for maternal and child health is now well established. Its possible role in helping to prevent diabetes and obesity in children in later life means that more attention must be given to understanding how patterns of infant feeding are changing. The present study describes breastfeeding profiles and associated factors in Kuwait. Design/Setting/Subjects: Interviews with 1484 recent mothers were undertaken at immunisation clinics across Kuwait. Descriptive analysis and binary logistic regression of results were performed. Results: Rates of breast-feeding initiation in Kuwait were high (98·1 %) but by the time of discharge from hospital, only 36·5 % of mothers were fully breast-feeding, 37·0 % were partially breast-feeding and 26·5 % were already fully formulafeeding. Multiple social and health reasons were given for weaning the child, with 87·6 % of mothers who had stopped breast-feeding completely doing so within 3 months postpartum. Nationality (P < 0·001), employment status 6 months prior to delivery (P < 0·001), mode of delivery (P = 0·01), sex of the child (P = 0·026) and breast-feeding information given by nurses (P = 0·026) were all found to be significantly associated with breast-feeding. Few women (5·6 %) got information on infant nutrition and feeding from nursing staff, but those who did were 2·54 times more likely to be still breast-feeding at discharge from hospital. Over 70 % of mothers had enjoyed breast-feeding and 74 % said they would be very likely to breast-feed again. Conclusions: In Kuwait where the prevalence of both obesity and type 2 diabetes is growing rapidly, the public health role of breast-feeding must be recognised and acted upon more than it has in the past.
Since the WHO Collaborative Study on Breastfeeding (1, 2) and the WHO Collaborative Study on Quantity and Quality of Breast Milk in 1981 (3) , the role of breast-feeding in enhancing the health and welfare of infants and mothers has been increasingly recognised by national as well as international bodies. Breast milk contains IgA antibodies, oligosaccharides and hormones that help protect against a range of allergies, acute respiratory infections, middle-ear infections, gastroenteritis, bacteraemia, meningitis, botulism and asthma (4) . There are also indications that it may help prevent childhood leukaemia, Crohn's disease and cardiovascular system disorders (4, 5) .
Breast-feeding's global public health value has been highlighted recently in a Lancet series which estimated in low-and middle-income countries that 13 % of deaths of children under 5 years of age and 820 000 lives could be saved annually by breast-feeding via reducing infant respiratory infections by a third and infant diarrhoeal episodes by 50 % (6) . From a global perspective, 6 months of exclusive breast-feeding, as is recommended by WHO (7) , would both save hundreds of thousands of infant lives and significantly improve the health of millions of others (8) . It has been further estimated that exclusive breast-feeding could translate into a saving of approximately $US 300 billion per annum to the global economy (8) .
There is also evidence that breast-feeding may be protective against the development of obesity and type 2 diabetes mellitus among children (4, 6, (9) (10) (11) . A WHO meta-analysis has shown that breast-feeding confers a substantial reduction in the risk of diabetes (34 %) and overweight/obesity (24 %) later in life (12, 13) . Conversely, other studies have suggested that the early use of infant formula may increase the risk of childhood type 1 diabetes mellitus (14) .
Breast-feeding also provides a number of benefits for the mother (10, 15) . A study in the USA found that for each 'lifetime year' of breast-feeding, the risk of mothers developing diabetes was reduced by 15 % (adjusted for diet, exercise and BMI) (16) . Lactation has also been shown to improve glucose metabolism in women who had gestational diabetes mellitus (16) and delay subsequent development of type 2 diabetes mellitus by up to 10 years, especially in women who breast-fed for more than 3 months (17) .
Despite these now well-documented benefits and a global breast-feeding strategy that has been in place since 2002 (7) , patterns of exclusive and partial breast-feeding continue to vary by time, place, demographic and socioeconomic factors (18) . Thus while there is evidence that rates of breast-feeding are improving in post-industrial countries such as the USA and the UK, especially among mothers with higher levels of education, rates of initiation of breastfeeding and the duration of exclusive and partial breastfeeding remain a concern in many parts of the world, especially so in low-income countries where the impact value of breast-feeding would be the highest (19) .
In Kuwait and the Gulf Cooperation Council (GCC) region, where patterns of obesity and diabetes in children, as well as adults, have changed dramatically in the past 30 years or so (20, 21) , and where the age at first diagnosis of obesity and diabetes is decreasing, it is essential that as much as possible be known about factors possibly associated with this secular trend.
Because breast-feeding has been highlighted as helping to prevent obesity and diabetes, the present study set out to describe breast-feeding profiles and key factors in Kuwait.
Methods

Study design
Kuwaiti and non-Kuwaiti mothers with infants aged 12 months or less were recruited through a convenience sampling at twenty-five clinics where they came for routine infant immunisation between July and October 2015. Data were gathered using face-to-face interviews and a structured interview questionnaire designed and pre-tested by the Dasman Diabetes Institute. All interviews were conducted by medical students drawn from the University of Kuwait and trained in the use of the questionnaire. Interviews were conducted in Arabic or English according to the choice of the respondent. Approval for the project was granted by the Dasman Diabetes Institute Ethical Approval Board and the Kuwait Ministry of Health. Informed consent forms were gathered from all participants.
Terminology
The term 'fully breast-feeding' includes women who exclusively breast-fed (no formula or other liquids/solids) as well as those who breast-fed but also gave their infant water/juice (no formula or solid foods). The term 'partially breast-feeding' includes the use of breast milk and formula/solid foods as the main source of nutrition. The term 'fully formula-feeding' includes the use of formula milk as the primary source of food.
Data analysis
Of the total of 1484 mothers attending vaccination clinics with infants aged less than 12 months, twenty-seven did not meet the inclusion criteria of being over 21 years old; a further 130 were over the 0-12 month cut-off and were also excluded to avoid recall bias. Prior to the initiation of the study, power calculations were performed to ensure that a large enough sample was collected in order to perform meaningful statistical analyses. Analysis of data was done using the statistical software package IBM SPSS Statistics version 21, with descriptive statistics and χ 2 tests for significance as initial forms of analysis. The significance level was defined as P < 0·05 and CI are given to 95 %.
To assess the determinants of breast-feeding behaviour at the time of discharge from hospital, a multivariate binary logistic regression (forward conditional selection) analysis was performed. Independent variables were selected on the basis of univariate association or previous literature. Variables included in the analysis were: maternal age (age groups); employment prior to delivery (full-time, parttime, student; unemployed); educational level (primary, secondary, diploma/university); nationality (Kuwaiti, Non-Kuwaiti); number of children; weight gain during pregnancy (kilograms); mode of delivery (vaginally, elective caesarean section, emergency caesarean section); prematurity (born at term, born before 37 weeks); sex of child; skin-to-skin contact (immediately after delivery, or with no systematic skin-to-skin contact); information provided by paediatrician (yes, no); information provided by nurse (yes, no); information provided by friends (yes, no); information provided by mother/grandparents (yes, no); and information found myself (yes, no). Based on previous studies (22) indicating the minimum number of cases required for logistic regression results, the sample was large enough to ensure that relationships between independent variables and breast-feeding at discharge were identified and precise.
Results
Demographic profile
The age profile of infants was: 27 % aged less than 3 months; 41 % aged 3-5 months; 21 % aged 6-8 months; and 10 % aged 9 months to 1 year.
Almost half (49 %) of the mothers were Kuwaiti nationals and 51 % were non-Kuwaitis. Given that expatriates constitute approximately 70 % of the general population in Kuwait, non-Kuwaitis were under-represented. All six health administrative districts were covered by the survey but the proportions of respondents varied: 41 % of the mothers were from the Hawalli district; others were from Jahra (27 %), Assima (13 %), Ahmadi (11 %), Farwaniya (6 %) and Mubarak Al-Kabeer (0·5 %). The majority of mothers were in the 26-30 years age group (40 %); 24 % were 21-25 years old; 24 % were 31-35 years old; and 12 % were aged ≥36 years. Approximately one-third (30 %) of the mothers had completed secondary education; over two-thirds (68 %) had gone on to diploma-or universitylevel education. Half (50 %) of the participants said they had not been employed or studying 6 months prior to giving birth; 36 % had been in full-time employment; 13 % had been in part-time employment or were students.
Maternal health profile
Self-reported maternal health varied irrespective of nationality or ethnic background. The self-reported mean BMI was 27·27 (CI 26·99, 27·55) kg/m 2 and the mean weight gain during pregnancy was 11·44 (CI 11·07, 11·81) kg. Almost a third of all the deliveries were by caesarean section: 9·8 % elective and 23·2 % emergency. A further 61·8 % gave birth normally without forceps or suction, and 5·1 % required forceps or suction.
Breast-feeding pattern at discharge Rates of breast-feeding initiation were high (98·1 %) and in accordance with previous studies in Kuwait and the GCC region (23, 24) . By the time of discharge from hospital, however, only 36·5 % of mothers said they were fully breast-feeding; another 37·0 % were partially breastfeeding; and 26·5 % were already fully formula-feeding.
Determinants of breast-feeding at discharge
Associations with breast-feeding at time of discharge from hospital are summarised in Tables 1 and 2 . The multivariate analysis highlighted the role of nationality (P < 0·001), employment status 6 months prior to delivery (P < 0·001), mode of delivery (P = 0·01), sex of the child (P = 0·026) and breast-feeding information given by nurses (P = 0·026; see Table 2 ).
Culture is known to be an important determinant of breast-feeding (25) and in the present study non-Kuwaiti mothers were 2·19 times more likely than Kuwaiti mothers to be breast-feeding at the time of discharge. Mothers who had been in part-time employment prior to delivery were less likely to be breast-feeding at discharge from hospital than mothers who had not been employed, while mothers who had vaginal deliveries were 1·54 times more likely to be breast-feeding than those who had an emergency caesarean section. The sex of the child also emerged as a possible determinant of breast-feeding practices; women with male babies were significantly more likely to be still breast-feeding at time of discharge (OR = 1·39).
Where mothers got information and advice on infant feeding was also critical for mothers' decision making; over half (59·5 %) of the mothers mentioned their paediatrician as a key source of information. Other frequently stated sources were parents/grandparents (39·6 %), mothers' previous knowledge (40·7 %) and friends (9·6 %). Noticeably few women (5·6 %) referred to getting information from nursing staff, but those who did receive information from nurses were 2·54 times more likely to be still breast-feeding at time of discharge than mothers who did not name nurses as a key source of information.
Although it was not found to be significant in the multivariate regression model, younger mothers were more likely to be exclusively breast-feeding, while older mothers were more likely to be fully formula-feeding or at least partially breast-feeding at the time of discharge (Table 1 and Fig. 1 ).
Early skin-to-skin contact is known to enhance bonding and facilitate early suckling and continued breastfeeding (26) . Over half (55·7 %) of the mothers said they had had skin-to-skin contact with their baby soon after delivery, and those who did were more likely to be fully rather than only partially breast-feeding at discharge from hospital ( Table 1 and Fig. 2) .
Weaning
Approximately 10 % of the mothers who had stopped breast-feeding completely did so within 3 d postpartum, and 87·6 % had stopped breast-feeding by 3 months postpartum. The mean age at complete weaning among those who had stopped breast-feeding was 49 d (<2 months). Decisions as to when to introduce other foods or stop breast-feeding were based on a range of real and perceived reasons. The main reasons given for stopping breast-feeding are summarised in Table 3 and are in keeping with reasons found in other studies, namely mothers' concern that their babies are not getting enough milk for either maternal production reasons or because they are not suckling well enough.
Attitudes to breast-feeding
In all, 70·6 % of the mothers said they had found the experience of breast-feeding enjoyable and 74·1 % said they would be very likely to breast-feed again. Almost all (94·2 %) the mothers who had already stopped breast-feeding said they wished they had breast-fed for longer. Maternal age (years) % of participants Fig. 1 Effect of maternal age on breast-feeding pattern at discharge from hospital ( , fully breast-feeding; , partially breast-feeding;
, fully formula-feeding) among a convenience sample of mothers (n 1484) with infants aged 12 months or less, Kuwait, July-October 2015 With skin-to-skin contact Without skin-to-skin contact Fig. 2 Effect of skin-to-skin contact on breast-feeding pattern at discharge from hospital ( , fully breast-feeding; , partially breast-feeding; , fully formula-feeding) among a convenience sample of mothers (n 1484) with infants aged 12 months or less, Kuwait, July-October 2015
Discussion
The value of breast-feeding for the health of both the infant and mother is now well established (6) . In Kuwait, where the prevalence of both obesity and type 2 diabetes mellitus is growing rapidly (20) , and where age at first diagnosis of these two diseases is falling, the clinical and public health role of breast-feeding takes on even greater significance. Breast-feeding status at the time of discharge can be an important indicator of the extent to which breast-feeding was promoted and supported in the hospital setting. The relatively low rate of breast-feedingboth exclusive and partialseen in the present study is thus of major concern. Although most mothers said they successfully initiated breast-feeding (98·1 %), only 74 % of them were breastfeeding in any form (with only 37 % fully breast-feeding) by the time they left hospital. These results match those found in similar studies in Kuwait and other GCC countries (23, 24) . In a previous Kuwaiti study, over 90 % of mothers initiated breast-feeding but only 30 % continued to fully breast-feed after discharge from hospital (23) . Data from a study in the United Arab Emirates showed that 98 % of Emirati mothers initiated breast-feeding but only 25 % did so exclusively (27) . The Eastern Mediterranean Regional Office of WHO has also previously reported high rates (>60 %) of breast-feeding initiation, but at 4 months this had fallen in Lebanon (7 %), Yemen (15 %), Pakistan (16 %), Jordan (32 %) and Iran (48 %) (28) .
Most mothers said they enjoyed breast-feeding and most (94 %) regretted having stopped when they did. They also said they would like to breast-feed any future children. These positive attitudes are encouraging and suggest that better rates could be achieved with additional support.
The most frequent reasons mothers gave for stopping breast-feeding were belief their babies were not growing well, fear that their babies were not getting enough milk and feeling that they themselves were not producing enough milk. Studies in other parts of the world have reported similar findings (27, 29) and point to a deficiency in information and support provided by health-care staff and others. Given that previous studies in Kuwait have reported similar findings (24, 30) , the value of early provision of sound information and robust counselling on infant nutrition should not be underestimated.
In the present study, paediatricians and then grandparents were named as the main sources of information mothers had on how to feed their babies. Although nurses were not very frequently mentioned as a key source of guidance, the fact remains that when they were seen as a key source of information, their guidance was very effective. Clearly much more needs to be done to provide nurses with the training and incentives that would encourage them to be more proactive in promoting and supporting breast-feeding.
Immediate postnatal skin-to-skin contact has long been promoted as a means of establishing a bond between mother and baby and also as a way of facilitating suckling by the baby (26, 31) . However, less than 60 % of women interviewed had had skin-to-skin contact soon after delivery and promotion of this therefore needs to be strengthened as a routine practice in all clinics.
In many post-industrial countries, breast-feeding is becoming more common among more educated mothers, suggesting that they are the most able to access and use information about the benefits of breast-feeding. In Kuwait, this was not the case. No significant association was found between breast-feeding at discharge and level of maternal education in the current study. This suggests that other external-to-the-mother factors are at work in determining breast-feeding and infant feeding behaviour. Other investigations of breast-feeding determinants in Kuwait, however, did find an association between higher education and breast-feeding for more than 6 months (24) , as did other research from the region (27) . In the present study, nationality was found to be a key determinant of breast-feeding behaviour, with Kuwaiti mothers being less likely to breast-feed. This may be indicative of different cultural and religious attitudes towards breast-feeding and young child care in general. However, it may also reflect different socio-economic circumstances and associated lifestyles of national and expatriate populations in Kuwait. Further qualitative research into the basis of this result could provide valuable insights into the cultural and religious dimensions of breast-feeding in the GCC region.
The fact that mothers with male babies were more likely to be still breast-feeding at the time of discharge suggests that mothers are aware of the value of breast-feeding and prioritise male infants. This has been observed elsewhere and calls for more attention to be given to the early care of girls. Table 3 Reasons given for ceasing breast-feeding among a convenience sample of mothers (n 1484) with infants aged 12 months or less, Kuwait, July-October 2015
Reason
Mothers listing this reason (%)
Baby was not getting enough milk 50·6 Baby was getting milk either too slowly or in insufficient quantities
21·0
Baby was not sucking well 20·8 Formula-feeding was more convenient 16·5 Formula-feeding was easier 14·5 Breast-feeding was stressful 14·7 Returning to work or study soon after birth 13·9 Health or medication reasons 11·5 Wanted to go on oral contraceptive pill 8·5 Breast-feeding was painful 7·6 Baby was not gaining enough weight 6·8 Baby was too tired to feed 5·6 Disliked breast-feeding 3·5 Breast-feeding was embarrassing 2·6 Baby was getting either too much milk or too fast 0·8 Partner did not like me to breast-feed in public
0·2
Other (including travel, depression, baby refused)
10·2
The need to return to work was one of the main reasons mothers gave for terminating breast-feeding in the present study. Few countries have maternity leave durations that are in keeping with the WHO recommendation of 6 months exclusive breast-feeding. Kuwait is no exception to this, and although the current study did not look specifically at eligibility for maternity leave, there was a clear tendency for mothers who had been in full-time employment in the 6 months prior to delivery to fully breast-feed. Mothers who had been part-time employed were more likely to be already introducing formula-feeding by the time of discharge. In Kuwait where most of the female expatriate labour force is engaged in the informal sector, maternity leave protection is probably not available to many.
The easy availability of breast-milk substitutes in Kuwait is a potentially adverse factor and the presence of these products in maternity wards is in direct conflict with the International Code on Marketing of Breast-milk Substitutes (2) . This, and the fact that breast-milk substitutes are being heavily subsidised, run counter to the interests of babies and calls for attention at a governmental level.
Finally, if Kuwait is to tackle its growing diabetes epidemic it must do so comprehensively: in promoting and facilitating good infant and young child feeding practices, it will take a step in the right direction.
